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(57) AbstFBC± 

PURPOSE: To stop operation of a fuel cell completely in 
a short lime when the opefation Is s t op pe d , and to start 
operating the fuel celt in a short Ume when the 
opeiation is started. 

CONSTITUTION: OpenlngAHoeing valves 31. 41. 33. 43 
and switching valves 34, 44 are provided in a 
suppty/dtscharge eide of fuel In a fuel cell 20. Suction 
pumps 36, 46 and luel treating equipments 37, 47 are set 
up in a switching destination of the switching valves 
34, 44. When operation is stopped, the opening/dosing 
valves 31, 41 are closed to switch the switching vsSves 
34, 44 so as to connect the fuel cefl 20 to the suction 
pumps 36. 46. Residual fuel In the fuel oeD 20 Is 
sucked by tie suction pumps 36, 46, to close the 
opening/ closing valves 33, 43. Since fuel sucked In 
a short time, operating thte fuel cell 20 can be stopped 
completely in a short time. In this condrtk>n. when the 
operdng/cbsing valve 31, 41 are opened, fuel is 
introduced to the fuel oeO 20, to enable operating ttie 
lUel cell 20 to start immed lately. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The control device of the fuel cell equipped with the fuel means for stopping which is the 
control device of the fuel cell which controls operation of a fuel cell, and suspends supply of the fuel to 
said fuel cell, a fuel suction means attract a fuel from said fuel cell, and a hah tense means outputs a 
driving signal to said fuel means for stopping and said fuel suction means, and attract a fuel from this 
fuel cell with a halt of supply of the fuel to this fuel cell in case operation of said fuel cell is suspended. 
[Claim 2] The control device of the fuel cell [ equipped with a fuel combustion means to bum the fiiel 
attracted by said fuel suction means ] according to claim 1 . 

[Claim 3] The control device of the fiiel cell [ equipped with a fuel recovery means to collect the fuels 
attracted by said fuel suction means ] according to claim 1 . 

[Claim 4] It is the control device of the fiiel cell which is a means to have claim 1 thru/or a gas-charging 
means to be the control device of the fuel cell of a pubUcation 3 either, and to fill up said fiiel cell with 
the gas for pressure regulation, and for said halt tense means to output a driving signal to said gas- 
charging means, and to fill up this fiiel cell with the gas for pressure regulation with suction of the fuel 
from said fuel cell by said fuel suction means. 

[Claim 5] In case operation of said fuel cell is suspended, at the time of a halt which is the control device 
of the fuel cell which controls operation of a fiiel cell, and fills up this fuel cell with the gas for pressure 
regulation while suspending supply of the fiiel to this fuel cell A processing means. In case a gas suction 
means to attract the gas for pressure regulation fi-om said fuel cell, and operation of said fuel cell are 
started, a driving signal is outputted to a processing means at the time of said gas suction means and said 
halt. The control device of the fuel cell equipped with an initiation tense means to follow on attracting 
the gas for pressure regulation from this fuel cell, and to cancel a halt of supply of the fiiel to this fiiel 
cell. 

[Claim 6] Said gas for pressure regulation is the control device of the fuel cell according to claim 4 or 5 
which is an ianode fuel or a cathode fuel. 

[Claim 7] The fuel means for stopping which is the control device of the fuel cell which controls 
operation of a fuel cell, and suspends supply of the fuel to said fuel cell, When a fuel suction means to 
attract a fuel from said fuel cell, a malfunction detection means to detect the abnormalities of said fuel 
cell, and this malfunction detection means detect abnormalities. The control device of the fiiel cell 
equipped with an abnormality tense means to output a driving signal to said fuel means for stopping and 
this fuel suction means, and to attract a fuel from this fuel cell with a halt of supply of the fuel to said 
fuel cell [claim 8] Said abnormality tense means is the control device of the fuel cell according to claim 
7 which is a means to output a driving signal to said fuel means for stopping, and to cancel a halt of 
supply of the fuel to this fuel cell after attracting a fuel from said fiiel cell with said fuel suction means. 
[Claim 9] It is the control device of the fuel cell which is the hydrogen sensor by which it is the control 
device of a fuel cell according to claim 7 or 8, said fuels are hydrogen and oxygen, and said malfiinction 
detection means detects the hydrogen in the oxygen side stream way of said fuel cell. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.n... 5/11/2006 



JP,08-124588,A [CLAIMS] 



[Translation done.] 



Page 2 of 2 



THIS mm Bikm m^m 



http://www4.ipdl.ncipi.goJp/cgi-bin/tran_web_cgi_ejje?u=ht1p%3A%2F%2Fwww4.ipdl.n... 5/11/2006 



JP,08-124588,A [DETAILED DESCRIPTION] 



Page 1 of 11 



* NOTICES * 

JPO and NCI PI are not responsible for any 
dcuaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control device of a fuel cell which performs control 
at the time of the start up of a fuel cell, shutdown, or detection of abnormalities in detail about the 
control device of a fuel cell. 
[0002] 

[Description of the Prior Art] Even if the fuel cell in a steady operation condition suspends supply of a 
fuel and removes a load from the output terminal of a fuel cell, electrochemical reaction is performed by 
the fuel which remains inside a fuel cell, and it does not suspend a generation of electrical energy 
immediately. The generation of electrical energy after the supply interruption of this fuel may make the 
output terminal of a fuel cell generate the non-wanting high voltage by the case. Therefore, while 
eliminating a fuel from the interior of a fuel cell and stopping a generation of electrical energy of a fuel 
cell completely, it is necessary to consume the power which will be outputted by the time a fiiel cell 
stops completely. 

[0003] The equipment which permutes the fuel it is [ fuel ] full of the interior with inert gas, such as 
nitrogen gas, in the case of a halt of operation of a fuel cell as a control device of a fuel cell which stops 
operation of such a fuel cell completely is proposed (for example, JP,6 1-32362, A etc.). With this 
equipment, inert gas is introduced into a fuel cell and the fuel it is [ fuel ] full of the interior is extruded 
with this introduced inert gas. Moreover, the power which will be outputted fi"om a fuel cell by the time 
inert gas permutes completely the fuel which the resistor was connected to the output terminal of a fuel 
cell through the switch, was made to open and close a switch when it was a halt of operation of a fuel 
cell, connected the output terminal and resistor of a fuel cell intermittently, and is [ equipment / this ] 
full of the interior of a fuel cell was consumed, and it has prevented that the non-wanting high voltage 
occurs between the output terminals of a fuel cell. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the control device of such a fuel cell, there was 
a problem that a fuel cell could not be stopped for a short time completely. It is because a certain amount 
of [ since a fuel is mixed with inert gas / in order to make the interior of a fuel cell into inert gas 
completely ] time amount is required if inert gas is introduced into the fuel cell which is full of the fuel. 
Moreover, in the control device of this fuel cell, since the fuel needed to permute inert gas completely 
also when starting operation of a fuel cell, there was a problem that operation of a fuel cell could not be 
started in a short time. Moreover, when using a fuel cell as a migration power source, storing a tooth 
space or the relation top inert gas of weight in large quantities has a limitation in the purge by inert gas 
preferably. 

[0005] The control device of the fuel cell of this invention took the next configuration for the purpose of 
starting operation of a fuel cell for a short time while it solves such a problem and stopped the fuel cell 
completely for a short time. 
[0006] 
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[Means for Solving the Problem] The fuel means for stopping which the control device of the 1st fuel 
cell of this invention is a control device of the fuel cell which controls operation of a fuel cell, and 
suspends supply of the fuel to said fuel cell, In case a fuel suction means to attract a fuel from said fuel 
cell, and operation of said fuel cell are suspended, a driving signal is outputted to said fuel means for 
stopping and said fuel suction means. Let it be a summary to have had a halt tense means to attract a fuel 
from this fuel cell with a halt of supply of the fuel to this fuel cell. 

[0007] Here, in the control device of said 1st fuel cell, it can also consider as the configuration equipped 
with a fuel combustion means to bum the fuel attracted by said fuel suction means. Moreover, in the 
control device of said 1st fuel cell, it can also consider as the configuration equipped with a fuel 
recovery means to collect the fuels attracted by said fuel suction means. Or in the control device of said 
1st fuel cell, it has a gas-charging means to fill up said fuel cell with the gas for pressure regulation, and 
said halt tense means outputs a driving signal to said gas-charging means, and can also be considered as 
the configuration which is a means to fill up this fuel cell with the gas for pressure regulation with 
suction of the fuel from said fuel cell by said fuel suction means. 

[0008] The control device of the 2nd fuel cell of this invention is a control device of the fuel cell which 
controls operation of a fuel cell. In case operation of said fuel cell is suspended, at the time of a halt 
which fills up this fuel cell with the gas for pressure regulation while suspending supply of the fuel to 
this fuel cell A processing means, In case a gas suction means to attract the gas for pressure regulation 
from said fuel cell, and operation of said fuel cell are started, a driving signal is outputted to a 
processing means at the time of said gas suction means and said halt. Let it be a summary to have had an 
initiation tense means to have followed on attracting the gas for pressure regulation from this fuel cell, 
and to cancel a halt of supply of the fuel to this fuel cell. 

[0009] Here, in the control device of said 1st fuel cell, or the control device of said 2nd fuel cell, said 
gas for pressure regulation can also be considered as the configuration which is an anode fuel or a 
cathode fuel. 

[0010] The fuel means for stopping which the control device of the 3rd fuel cell of this invention is a 
control device of the fuel cell which controls operation of a fuel cell, and suspends supply of the fuel to 
said fuel cell. When a fuel suction means to attract a fuel from said fuel cell, a malfunction detection 
means to detect the abnormalities of said fuel cell, and this malfunction detection means detect 
abnormalities. Let it be a summary to have outputted the driving signal to said fuel means for stopping 
and this fuel suction means, and to have had an abnormality tense means to attract a fuel from this fuel 
cell with a halt of supply of the fuel to said fuel cell. 

[001 1] Here, in the control device of said 3rd fuel cell, after said abnormality tense means attracts a fuel 
from said fuel cell with said fuel suction means, it can also be considered as the configuration which is a 
means to output a driving signal to said fuel means for stopping, and to cancel a halt of supply of the 
fuel to this fuel cell. Moreover, in the control device of said 3rd fuel cell, said fuels are hydrogen and 
oxygen and said malfunction detection means can also be considered as the configuration which is the 
hydrogen sensor which detects the hydrogen in the oxygen side stream way of said fuel cell. 
[0012] 

[Function] A fuel means for stopping suspends supply of the fuel to a fuel cell, and, as for the control 
device of the 1st fuel cell of this invention constituted as mentioned above, a fuel suction means attracts 
a fuel from a fuel cell. In case a halt tense means suspends operation of a fuel cell, it outputs a driving 
signal to a fuel means for stopping and a fuel suction means, and attracts a fuel from a fuel cell with a 
halt of supply of the fuel to a fuel cell. 

[0013] Here, the control device of the 1st fuel cell equipped with the fuel combustion means bums the 
fuel by which the fuel combustion means was attracted with the fuel suction means. Moreover, the 
control device of the 1st fuel cell equipped with the fuel recovery means collects the fuels by which the 
fuel recovery means was attracted with the fuel suction means. A gas-charging means fills up a fuel cell 
with the gas for pressure regulation, and a halt tense means outputs a driving signal to a gas-charging 
means, and, as for the control device of the 1st fuel cell equipped with the gas-charging means, fills up a 
fuel cell with the gas for pressure regulation with suction of the fuel from the fiiel cell by the fuel suction 
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means. 

[0014] At the time of a halt, in case a processing means suspends operation of a fuel cell, the control 
device of the 2nd fiiel cell of this invention fills up a fuel cell with the gas for pressure regulation while 
suspending supply of the fuel to a fuel cell. A gas suction means attracts the gas for pressure regulation 
from a fuel cell In case an initiation tense means starts operation of a fuel cell, it outputs a driving signal 
to a processing means at the time of a gas suction means and a halt, follows it on attracting the gas for 
pressure regulation from a fiiel cell, and cancels a halt of supply of the fuel to a fuel cell. 
[0015] As for the control device of the 3rd fuel cell of this invention, a fuel means for stopping suspends 
supply of the fuel to a fuel cell. A fuel suction means attracts a fuel from a fuel cell, and a malfunction 
detection means detects the abnormalities of a fuel cell. When a malfunction detection means detects 
abnormalities, an abnormality tense means outputs a driving signal to a fuel means for stopping and a 
fuel suction means, and attracts a fuel from a fuel cell with a halt of supply of the fuel to a fuel cell. 
[0016] 

[Example] In order to clarify further a configuration and an operation of this invention explained above, 
the suitable example of this invention is explained below. Drawin g 1 is the block diagram showing the 
outline of the fuel cell system 10 equipped with the control device of the fuel cell which is one example 
of this invention. The fuel cell 20 which the fuel cell system 10 uses the hydrogen in the fuel gas 
containing hydrogen, and the oxygen in the oxidation gas containing oxygen as a fuel, and generates 
electricity by performing electrochemical reaction so that it may illustrate. The fuel gas side suction 
pump 36 which attracts fuel gas and oxidation gas from a fuel cell 20, and the oxidation gas side suction 
pump 46, It has the fuel gas processor 37 and the oxidation gas treatment equipment 47 which carry out 
combustion processing of the fuel gas and oxidation gas which were installed in the downstream of the 
fuel gas side suction pump 36 and the oxidation gas side suction pump 46, and were attracted from the 
fuel cell 20, and the control unit 60 which controls operation of a fuel cell 20. 

[0017] Although a fuel cell 20 is a polymer electrolyte fuel cell and is not illustrated, it consists of a 
layered product which carried out two or more laminatings of the cell. A cell consists of collectors 
which form the path of fuel gas or oxidation gas with an electrolyte membrane, two gas diffusion 
electrodes which pinch this electrolyte membrane, and this gas diffusion electrode. The outflow way 
which discharges the exhaust gas by the side of the feeder current way which supplies fuel gas and 
oxidation gas to each cell, and the fiiel gas discharged from the cell, and the exhaust gas by the side of 
oxidation gas to the exterior of a ftiel cell 20 is formed in the fuel cell 20, The feeder current way of the 
fuel gas formed in the fuel cell 20 and oxidation gas, the outflow way of each exhaust gas, and the path 
of the fuel gas formed in the cell and oxidation gas were combined, and were typically shown in 
drawin g 1 as the fuel gas passage 22 and an oxidation gas passageway 24. The pressure sensor 26 which 
detects the pressure P in the fuel gas passage 22 is installed in such fuel gas passage 22, and the 
hydrogen concentration sensor 28 which detects the hydrogen concentration CH in the oxidation gas 
passageway 24 is installed in the oxidation gas passageway 24. This pressure sensor 26 and the 
hydrogen concentration sensor 28 are connected to the control unit 60. 

[0018] The end of the fuel gas passage 22 of a fuel cell 20 and the oxidation gas passageway 24 is 
connected to the fuel gas delivery pipe 30 and the oxidation gas supply pipe 40, and this fuel gas 
delivery pipe 30 and the oxidation gas supply pipe 40 are connected to the fuel gas feeder and oxidation 
gas transfer unit which are not illustrated. Therefore, fuel gas and oxidation gas are supplied to a fuel 
cell 20 from a fuel gas feeder and an oxidation gas transfer unit through the fuel gas delivery pipe 30 and 
the oxidation gas supply pipe 40, Here, as a fuel gas feeder, the tank which contained the hydrogen 
storing metal alloy which emits the hydrogen bomb which contained liquefaction hydrogen, the 
methanol reformer which generates hydrogen content gas by methanol reforming, and the hydrogen gas 
which carried out occlusion corresponds, for example. Moreover, the air compressor which pressurizes 
the open air (air) and is supplied to a fuel cell 20 as an oxidation gas transfer unit, for example 
corresponds. 

[0019] The fuel gas supply bulb 3 1 and the oxidation gas supply bulb 41 which perform a halt of the 
supply to the fuel cell 20 of fuel gas and oxidation gas and supply and which are a closing motion valve 
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are installed near connection with the fuel cell 20 of this fuel gas deUvery pipe 30 and the oxidation gas 
supply pipe 40. 

[0020] The other end of the fuel gas passage 22 of a fuel cell 20 and the oxidation gas passageway 24 is 
connected to the fuel gas discharge pipe 32 and the oxidation gas discharge pipe 42, and this fuel gas 
discharge pipe 32 and the oxidation gas discharge pipe 42 are connected to the fuel gas exhaust and the 
oxidation gas exhaust which are not illustrated. Therefore, the exhaust gas of the fuel gas discharged 
from a fuel cell 20 and oxidation gas is sent to the fiiel gas exhaust and the oxidation gas exhaust 
through the fuel gas discharge pipe 32 and the oxidation gas discharge pipe 42, Here, after burning the 
recovery system and the unreacted hydrogen which release residual gas in the open air after collecting 
unreacted hydrogen from exhaust gas as the fuel gas exhaust, for example, the bumer released in the 
open air corresponds. Moreover, after burning the hydrogen which penetrated the electrolj^e membrane 
as the oxidation gas exhaust, for example, the bumer released in the open air corresponds. 
[0021] The fuel gas draining valve 33 and the oxidization gas draining valve 43 which are a closing 
motion valve are installed near connection with the fuel cell 20 of this fuel gas discharge pipe 32 and the 
oxidization gas discharge pipe 42, and the fuel gas side change-over bulb 34 and the oxidization gas side 
change-over bulb 44 are installed in that downstream. From this fuel gas side change-over bulb 34 and 
the oxidization gas side change-over bulb 44, the fuel gas side suction pipe 35 and the oxidization gas 
side suction pipe 45 have branched, and the fuel gas side suction pump 36, the oxidization gas side 
suction pump 46 and the fuel gas processor 37, and oxidization gas treatment equipment 47 are installed 
in the fuel gas side suction pipe 35 and the oxidization gas side suction pipe 45 by series, respectively. 
Therefore, connection with a fuel cell 20, the fuel gas exhaust which is not illustrated, and the 
oxidization gas exhaust and connection with a fuel cell 20, the fuel gas side suction pump 36, and the 
oxidization gas side suction pump 46 can be switched by the fuel gas side change-over bulb 34 and the 
oxidization gas side change-over bulb 44. 

[0022] Actuators 31 A and 41 A and Actuators 33 A and 43 A which drive each closing motion bulb are 
installed by both such supply bulbs 31 and 41 and both the draining valves 33 and 43. Moreover, the 
actuators 34A and 44A which drive each change-over bulb are installed by both the change-overs bulbs 
34 and 44. It connects with the control unit 60 and drive control of each of these actuators 31 A, 33A, 
34A, 41 A, 43 A, and 44A is carried out by the control unit 60. Moreover, the fuel gas side suction pump 
36 and the oxidation gas side suction pump 46 are also connected to the control unit 60, and drive 
control is carried out by the control unit 60. 

[0023] The fuel gas processor 37 has contained the sintered compact filter which supported the platinum 
catalyst, leads the exhaust gas and air by the side of fuel gas to this sintered compact filter, and after 
buming the unreacted hydrogen in exhaust gas on a catalyst, it releases them in the open air. For this 
reason, the air installation devices (for example, compressor etc.) which introduce air from the open air 
are prepared in the fuel gas processor 37. Oxidation gas treatment equipment 47 is also released in the 
open air, after buming on a catalyst the hydrogen which had contained the sintered compact filter which 
supported the platinum catalyst, led the exhaust gas by the side of oxidation gas to this sintered compact 
filter, penetrated it from the fuel gas passage 22 to the oxidation gas passageway 24, and was 
intermingled in oxidation gas. 

[0024] Drawin g 2 is a block diagram which illustrates the electric configuration of the control system of 
the fiiel cell system 10 centering on a control device 60. A control unit 60 is constituted as a logic 
operation circuit centering on a microcomputer so that it may illustrate. In detail Although various data 
processing is performed by CPU62 and CPU62 which perform various data processing for carrying out 
drive control of the fuel gas side suction pump 36, the actuator 31 A of each bulb, etc. according to the 
control program set up beforehand ROM64 in which a required control program, required control data, 
etc. were stored beforehand, and although various data processing is similarly performed by CPU62 It 
responds to the result of an operation in the input interface circuitry 68 and CPU62 into which various 
required data input the detecting signal from RAM66 written temporarily, a pressure sensor 26, and the 
hydrogen concentration sensor 28. The fuel gas side suction pump 36, the oxidation gas side suction 
pump 46 And it has the output interface circuitry 70 which outputs a driving signal to actuator 31 A of 
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each bulb etc. Moreover, a control device 60 is equipped with the power circuit 72 connected to the dc- 
battery which is not illustrated, and has composition which supplies an electrical potential difference 
required for each part. Operation of a fuel cell 20 is controlled by such control unit 60. 
[0025] Next, the actuation at the time of the start up of the fuel cell 20 in the fuel cell system 10 
constituted in this way and shutdown is explained. The flow chart which illustrates the start-up 
manipulation routine by which drawin g 3 is performed with a control device 60 at the time of the start 
up of a fuel cell 20, and drawin g 4 are flow charts which illustrate the shutdown manipulation routine 
performed with a control device 60 at the time of the shutdown of a fuel cell 20. Since explanation is 
easy, first, the bulb condition of the fiiel cell system 10 which has a fuel cell 20 in a steady operation 
condition is explained, the actuation at the time of the shutdown of the fuel cell 20 which is in this 
steady operation condition next is explained, and the actuation at the time of the start up of the fuel cell 
20 which has stopped after that is explained. 

[0026] In the fuel cell system 10 in a steady operation condition, each is opening the fuel gas supply 
bulb 31, the fuel gas draining valve 33, the oxidization gas supply bulb 41, and the oxidization gas 
draining valve 43. Moreover, the fuel gas side change-over bulb 34 and the oxidization gas side change- 
over bulb 44 have connected a fuel cell 20, and the fuel gas exhaust and the oxidization gas exhaust 
which is not illustrated. Therefore, a fuel cell 20 generates electricity by performing electrochemical 
reaction in response to supply of fuel gas and oxidation gas from the fuel gas feeder which is not 
illustrated and an oxidation gas transfer unit, and releases the exhaust gas by the side of fuel gas, and the 
exhaust gas by the side of oxidation gas in the open air through the fiiel gas exhaust and the oxidation 
gas exhaust. 

[0027] If directions of shutdown are made by the fuel cell system 10 in such a steady operation 
condition, a control device 60 will perform the shutdown manipulation routine shown in drawin g 4 . If 
this routine is performed, CPU62 will suspend the load to a fuel cell 20 first (step S200). Then, CPU62 
suspends supply to the fuel cell 20 of the fuel gas from the fuel gas feeder which outputs a driving signal 
to actuator 31A of the fuel gas supply bulb 31, and actuator 41 A of the oxidization gas supply bulb 41 
through the output interface circuitry 70, and closes the fuel gas supply bulb 3 1 and the oxidization gas 
supply bulb 41 (step S210), and an oxidization gas transfer unit, and oxidization gas. In addition, the 
closing motion drive of each closing motion bulbs 31, 41, 33, and 43, the change-over drive of the 
change-over bulbs 34 and 44, and the drive of suction pumps 36 and 46 Like the drive of the fuel gas 
supply bulb 31 in step S200, and the oxidization gas supply bulb 41 Since it is carried out by outputting 
a driving signal to Actuators 3 1 A, 33 A, 34A, 41 A, 43 A, and 44A or the suction pumps 36 and 46 with 
which CPU62 was installed by each bulb through the output interface circuitry 70 below, CPU62 opens 
a bulb (it closes), or only starts operation of suction pumps 36 and 46 (it stops) ~ it indicates like. 
[0028] Next, CPU62 switches the fuel gas side change-over bulb 34 and the oxidation gas side change- 
over bulb 44 so that the fuel gas passage 22 and the oxidation gas passageway 24 of a fuel cell 20 may 
be connected to the fuel gas side suction pipe 35 and the oxidation gas side suction pipe 45 (step S220). 
And operation of the fuel gas side suction pump 36 and the oxidation gas side suction pump 46 is started 
(step S230), and the fuel gas and oxidation gas which remain in the fuel gas passage 22 and the 
oxidation gas passageway 24 are attracted. The fuel gas and oxidation gas which were attracted are sent 
to the fuel gas processor 37 and oxidation gas treatment equipment 47, and combustion processing is 
carried out on the catalyst of the sintered compact filter with which the hydrogen intermingled in fuel 
gas and oxidation gas was contained by the fuel gas processor 37 and oxidation gas treatment equipment 
47, and they are released by the open air. 

[0029] Next, CPU62 reads the pressure P in the fuel gas passage 22 detected by the pressure sensor 26 
through the input interface circuitry 68 (step S240), and measures the read pressure P with the set point 
Pset beforehand memorized to ROM64 (step S250). Here, the set point Pset is set up in order to judge 
termination of suction actuation of the fuel gas by the fuel gas side suction pump 36 and the oxidation 
gas side suction pump 46, and oxidation gas, and it is defined according to the capacity of the fuel gas 
side suction pump 36 and the oxidation gas side suction pump 46 etc. In the example, the set point Pset 
was set to 1 OkPa(s) with absolute pressure. 
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[0030] When a pressure P is beyond the set point Pset, it judges and processing which reads the pressure 
P which the suction actuation by the fuel gas side suction pump 36 and the oxidation gas side suction 
pump 46 has not ended, and which is again detected by step S240 with return and a pressure sensor 26 is 
performed. If the fuel gas and oxidation gas of the fuel gas passage 22 and the oxidation gas passageway 
24 are attracted and a pressure P becomes smaller than the set point Pset (after about 3 minutes pass 
since suction initiation in the example), it will judge that suction actuation ended CPU62, the fuel gas 
draining valve 33 and the oxidation gas draining valve 43 will be closed (step S260), and operation of 
the fuel gas side suction pump 36 and the oxidation gas side suction pump 46 will be suspended (step 
S270). And CPU62 switches the fuel gas side change-over bulb 34 and the oxidation gas side change- 
over bulb 44 so that it may connect with the fuel gas exhaust and the oxidation gas exhaust which the 
fuel gas passage 22 and the oxidation gas passageway 24 do not illustrate for next start-up processing 
(step S280), and it ends this routine. In this way, as for the fuel gas passage 22 and the oxidation gas 
passageway 24 of the fuel cell 20 with which operation was suspended, a pressure is maintained with the 
set point Pset. 

[0031] Next, operation of a fuel cell 20 is suspended in this way, and if directions of a start up are made 
by the fuel cell system 10 in a shutdown condition, a control device 60 will perform the start-up 
manipulation routine shown in drawin g 3 . As for CPU62, activation of this routine opens the fuel gas 
supply bulb 31 and the oxidization gas supply bulb 41 first (step SI 00). Since the pressure is maintained 
at the set point Pset, shortly after the fuel gas passage 22 and the oxidization gas passageway 24 of a fuel 
cell 20 in a shutdovra condition open the fuel gas supply bulb 31 and the oxidization gas supply bulb 41, 
they are filled with fuel gas and oxidization gas. For this reason, a fuel cell 20 can perform 
electrochemical reaction immediately, and can start a generation of electrical energy. 
[0032] Then, CPU62 opens the fuel gas draining valve 33 and the oxidization gas draining valve 43 
(step S 1 1 0), and changes a fuel cell 20 into a steady operation condition. And the load to a fuel cell 20 is 
started (step SI 20), and this routine is ended, 

[0033] If a fuel cell 20 will be in a steady operation condition, in a control device 60, the abnormality 
judging routine which is not illustrated will be performed for every (every [ for example, ] 10msec) 
predetermined time. By this routine, CPU62 will judge that abnormalities occurred in operation of a fuel 
cell 20, if the hydrogen concentration CH becomes as compared with the concentration (for example, 
1%) which read the hydrogen concentration CH in the oxidation gas passageway 24 detected by the 
hydrogen concentration sensor 28 through the input interface circuitry 68, and set it up beforehand more 
than this concentration. Detection of such abnormalities performs a manipulation routine in a control 
device 60 at the time of the abnormalities illustrated to drawin g 5 . Hereafter, the actuation at the time of 
the abnormalities of the fuel cell system 10 is explained. 

[0034] If this routine is performed, CPU62 will first perform the same processing as processing of step 
S200 of a shutdown manipulation routine thru/or step S260 shown in drawin g 4 (step S300). That is, 
while suspending the load to a fuel cell 20 and opening the fuel gas supply bulb 31 and the oxidization 
gas supply bulb 41, the fuel gas side change-over bulb 34 and the oxidization gas side change-over bulb 
44 are cut and replaced. And the fuel gas and oxidation gas which remain in the fuel gas passage 22 and 
the oxidation gas passageway 24 are attracted with the fuel gas side suction pump 36 and the oxidation 
gas side suction pump 46, and the fuel gas draining valve 33 and the oxidation gas draining valve 43 are 
closed after that until the pressure P in the fuel gas passage 22 becomes smaller than the set point Pset. 
[0035] Then, CPU62 opens the fuel gas supply bulb 31 and the oxidization gas supply bulb 41 (step 
S3 10), and introduces fuel gas and oxidization gas into the fuel gas passage 22 and the oxidization gas 
passageway 24, And the hydrogen concentration CH detected by the hydrogen concentration sensor 28 
through the input interface circuitry 68 is read (step S320), and the read hydrogen concentration CH is 
measured with the set point CHset (step S330). Here, the set point CHset is set up as a value smaller 
than the maximum or maximum of the hydrogen concentration CH in the oxidation gas passageway 24 
which can operate a fuel cell 20 normally, and was set up to 1% in the example. 
[0036] Therefore, when the hydrogen concentration CH is smaller than the set point CHset, it judges 
that abnormalities were avoided, the fuel gas side suction pump 36 and the oxidization gas side suction 
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pump 46 are suspended (step S340), and the fuel gas draining valve 33 and the oxidization gas draining 
valve 43 are opened (step S350). And the fuel gas side change-over bulb 34 and the oxidization gas side 
change-over bulb 44 are switched (step S360), a fuel cell 20 is made into a steady operation condition, 
the load to a fuel cell 20 is started (step S370), and the fuel cell system 10 is returned to the condition 
before detecting abnormalities. 

[0037] On the other hand, when the hydrogen concentration CH is beyond the set point CHset at step 
S330, it judges that abnormalities are not avoided, the fuel gas supply bulb 31 and the oxidization gas 
supply bulb 41 are closed (step S380), and the fuel gas draining valve 33 and the oxidization gas 
draining valve 43 are opened (step S390). And the same processing as step S240 of the shutdown 
manipulation routine of drawin g 4 thru/or step S280, i.e., the processing which stops operation of a fuel 
cell 20 completely, is performed (step S400), and this routine is ended. 

[0038] According to the fuel cell system 10 of an example explained above, since the fuel gas and the 
oxidation gas which remain in the fuel gas passage 22 and the oxidation gas passageway 24 are attracted 
with the fuel gas side suction pump 36 and the oxidation gas side suction pump 46 in the case of the 
shutdown of a fuel cell 20, as compared with the case where the fuel gas and oxidation gas in the fuel 
gas passage 22 and the oxidation gas passageway 24 are permuted by inert gas, operation of a fuel cell 
20 can be suspended extremely completely in a short time. Therefore, it is not necessary to establish the 
means for consuming the power outputted while a fuel cell 20 stops completely. Moreover, the non- 
wanting high voltage does not occur between the output terminals of a fuel cell 20. 
[0039] Moreover, since fuel gas and oxidation gas are introduced into the fuel gas passage 22 and the 
oxidation gas passageway 24 which were maintained at low voltage in case operation of a fuel cell 20 is 
started, as compared with the case where fuel gas and oxidation gas permute the inert gas with which it 
is filled in the fuel gas passage 22 and the oxidation gas passageway 24, operation of a fuel cell 20 can 
be extremely started after initiation directions in a short time. 

[0040] Furthermore, according to the fuel cell system 10 of an example, when abnormalities are 
detected, the fuel gas and oxidation gas in the fUel gas passage 22 of a fuel cell 20 and the oxidation gas 
passageway 24 can be replaced in a short time, and operation of a fuel cell 20 can be re-started. And the 
hydrogen concentration CH in the oxidation gas passageway 24 is detected at the time of re-initiation of 
operation of a fuel cell 20, and it checks whether abnormalities are avoided, and if it judges that 
abnormalities are not avoided at the time of re-initiation of operation of a fuel cell 20, since operation of 
a fuel cell 20 will be suspended, it can be made a very reliable fuel cell system. 
[0041] Moreover, since combustion processing of the hydrogen intermingled in the fuel gas and 
oxidation gas which drew in is carried out with the fuel gas processor 37 and oxidation gas treatment 
equipment 47 according to the fuel cell system 10 of an example, the outflow of inflammable fuel gas 
can be prevented from the fuel cell system 10, and it can consider as a fuel cell system with high safety. 
[0042] Although termination of suction actuation was judged in the example when attracting the fuel gas 
and oxidation gas which remain in the fuel gas passage 22 and the oxidation gas passageway 24, and the 
pressure P detected by the pressure sensor 26 installed in the fuel gas passage 22 became smaller than 
the set point Pset The configuration which installs a pressure sensor in the oxidation gas passageway 24, 
and judges termination of suction actuation based on this pressure sensor. Time amount after starting 
operation of the fuel gas side suction pump 36 and the oxidation gas side suction pump 46 until the 
pressure P in the fuel gas passage 22 becomes smaller than the set point Pset is found beforehand. After 
starting operation of the fuel gas side suction pump 36 and the oxidation gas side suction pump 46, when 
the time amount or the time amount beyond it found beforehand has passed, it is good also as a 
configuration judged that suction actuation was completed. 

[0043] After closing the fuel gas supply bulb 31 and the oxidization gas supply bulb 41 in the example 
in the case of the shutdown of a fuel cell 20, Although suction by the fuel gas side suction pump 36 and 
the oxidization gas side suction pump 46 was started after switching the fuel gas side change-over bulb 
34 and the oxidization gas side change-over bulb 44 (step S210 thru/or S230) The actuation which 
closes the configuration 31 which performs these actuation to coincidence, i.e., a fuel gas supply bulb, 
and the oxidization gas supply bulb 41, It does not interfere as a configuration which performs to 
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coincidence actuation which switches the fliel gas side change-over bulb 34 and the oxidization gas side 
change-over bulb 44, and actuation which starts suction with the fuel gas side suction pump 36 and the 
oxidization gas side suction pump 46. 

[0044] Although the fuel gas processor 37 and oxidation gas treatment equipment 47 were formed in the 
fuel gas side suction pipe 35 and the oxidation gas side suction pipe 45 in the example, the configuration 
which does not form oxidation gas treatment equipment 47 in the oxidation gas side suction pipe 45, i.e., 
the configuration which forms the fiiel gas processor 37 only in the fiiel gas side suction pipe 35, is 
suitable. In this case, a minute amount takes that there is no need for processing extremely to the 
hydrogen penetrated from the fuel gas passage 22 to the oxidation gas passageway 24. Moreover, 
although the fuel gas processor 37 and oxidation gas treatment equipment 47 were installed in the 
downstream of the fuel gas side suction pump 36 and the oxidation gas side suction pump 46 in the 
example, the configuration installed in the upstream of the fuel gas side suction pump 36 and the 
oxidation gas side suction pump 46 may be used. 

[0045] Although combustion processing of the fuel gas and oxidation gas which drew in with the fuel 
gas side suction pump 36 and the oxidation gas side suction pump 46 was carried out in the example 
with the fuel gas processor 37 and oxidation gas treatment equipment 47 In the case of the fuel cell 
system which is made to generate hydrogen gas from a methanol with a reforming vessel, and is used as 
fuel gas of a fuel cell 20 The fuel gas and oxidation gas which drew in with the fuel gas side suction 
pump 36 and the oxidation gas side suction pump 46 may be burned by the burner for heating built in 
the reforming machine with the reformed gas (fuel gas) which remains in a reforming machine side at 
the time of the shutdown of a reforming machine. It is necessary to also stop operation of a reforming 
machine with a halt of operation of a fuel cell 20, and to also process the reformed gas (fuel gas) which 
remains in a reforming machine side in this fuel cell system. Since it has the burner for heating fi"om the 
need of applying heat in case a reforming machine is made to generate hydrogen gas from a methanol, 
the fuel gas and oxidation gas which were attracted by the fuel gas side suction pump 36 and the 
oxidation gas side suction pump 46 can be supplied to this burner for heating, and it can be burned 
together with the reformed gas (fuel gas) which remains at a reforming machine side. Such a 
configuration then the fuel gas processor 37, and oxidation gas treatment equipment 47 can be excluded, 
and while being able to reduce cost, space-saving-ization can be attained. Moreover, the configuration 
which replaces with the fuel gas processor 37 and installs a fuel gas recovery system is also suitable. As 
a fuel gas recovery system, there is a hydrogen storing metal alloy tank which contained the hydrogen 
storing metal alloy in which occlusion is possible about hydrogen. Thus, if a fuel gas recovery system is 
installed, it becomes possible to generate electricity with the collected fuel gas, and efficient-ization of 
fuel gas can be attained. 

[0046] Although the fuel gas and the oxidation gas which remain in the fuel-gas passage 22 and an 
oxidation gas passageway 24 attracted in an example with a fuel-gas side suction pump 36 and an 
oxidation gas side suction pump 46, it does not interfere as the configuration which attracts only the fuel 
gas which does not form the oxidation gas side suction pump 46, but remains in the fuel-gas passage 22 
with the fuel-gas side suction pump 36, and a configuration which attract only the oxidation gas which 
does not form the fuel-gas side suction pump 36, but remains in the oxidation gas passageway 24 with 
an oxidation gas side suction pump 46. In this case, since differential pressure arises on both sides of an 
electrolyte membrane, an electrolyte membrane can bear this differential pressure enough, and it is not 
necessary to allow transparency of the oxidation gas by differential pressure, or fuel gas. 
[0047] Next, the 2nd example of this invention is explained. Drawin g 6 is the block diagram showing a 
part of configuration of fuel cell system lOA equipped with the control device of the fuel cell which is 
the 2nd example of this invention. Fuel cell system lOA of the 2nd example forms the communication 
pipe 82 which connects the fuel gas delivery pipe 30 and the oxidization gas supply pipe 40 by the 
downstream of the fuel gas supply bulb 31 and the oxidization gas supply bulb 41, forms the 
communication bulb 80 which is a closing motion bulb in this communication pipe 82, and is constituted 
by the same configuration as the fuel cell system 10 of the 1st example so that it may illustrate. 
Therefore, the sign same about the same configuration as the fuel cell system 10 of the 1st example is 
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attached among the configurations of fuel cell system lOA, and the explanation is omitted. 
[0048] Actuator 80A which carries out the closing motion drive of the communication bulb 80 is 
installed by the communication bulb 80 prepared in the communication pipe 82 of fuel cell system lOA 
of the 2nd example. It cormects with the control unit 60 and drive control of this actuator 80A is carried 
out by the driving signal outputted from a control unit 60. 

[0049] In this way, in the control unit 60 of constituted fliel cell system lOA, the shutdown manipulation 
routine illustrated to the start-up manipulation routine and drawin g 8 which are illustrated to drawing 7 
at the time of initiation of operation of a fuel cell 20 and a halt is performed. In addition, since 
explanation is easy, first, the 2nd example also explains the actuation at the time of the shutdown of the 
fiiel cell 20 in a steady operation condition, and the actuation at the time of the start up of the fuel cell 20 
which has stopped after that is explained in it. In addition, the steady operation condition of fuel cell 
system lOA is the same as the steady operation condition of the fuel cell system 10 of the 1st example 
except for the point which the communication bulb 80 has closed. 

[0050] If directions of shutdown are made when such fuel cell system lOA is in a steady operation 
condition, a control device 60 will perform the shutdown manipulation routine shown in dr awin g 8 . If 
this routine is performed, CPU62 will first perform the same processing as step S200 of a shutdown 
manipulation routine thru/or the processing of S250 performed with the control device 60 of the 1st 
example (step S600). That is, the load to a fuel cell 20 is suspended, and while opening the fuel gas 
supply bulb 31 and the oxidization gas supply bulb 41, the fuel gas side change-over bulb 34 oxidization 
gas side change-over bulb 44 is cut and replaced. And the fuel gas and oxidation gas which remain in the 
fiiel gas passage 22 and the oxidation gas passageway 24 are attracted with the fuel gas side suction 
pump 36 and the oxidation gas side suction pump 46 until the pressure P in the fuel gas passage 22 
becomes smaller than the set point Pset. 

[0051] And if the pressure P in the fuel gas passage 22 becomes smaller than the set point Pset, CPU62 
will open the communication bulb 80 and the oxidization gas supply bulb 41 (steps S610 and S620), and 
will introduce oxidization gas into the fuel gas passage 22 and the oxidization gas passageway 24. And 
(step S630), the fuel gas draining valve 33, and the oxidization gas draining valve 43 are closed after T 
1 -second progress (step S640). Here, second [ T / 1 second ] after opening the oxidization gas supply 
bulb 41, since fuel gas remains although it is very little in the fuel gas passage 22 when oxidization gas 
is introduced into the fuel gas passage 22, the fuel gas draining valve 33 and the oxidization gas draining 
valve 43 are not closed for sending fuel gas to the fuel gas processor 37 with oxidization gas. Therefore, 
for T 1 second, by the time it sends the very little fuel gas which remains with the introduced oxidation 
gas to the fuel gas processor 37, it will be set up as beyond required time amount. 
[0052] Then, CPU62 suspends the fuel gas side suction pump 36 and the oxidation gas side suction 
pump 46 (step S640), closes (step S660), the communication bulb 80, and the oxidation gas supply bulb 
41 after T 2-second progress (step S670), and ends this routine. Here, seconds [ T / 2 seconds ] after 
suspending the fuel gas side suction pump 36 and the oxidization gas side suction pump 46, the 
communication bulb 80 and the oxidization gas supply bulb 41 are not closed for making it in agreement 
with the pressure of the oxidization gas which the oxidization gas transfer unit which does not illustrate 
the pressure P of the fuel gas passage 22 and the oxidization gas passageway 24 supplies. Therefore, it is 
set up for T 2 seconds as beyond time amount required for making it in agreement with the pressure of 
the oxidation gas by which an oxidation gas transfer unit supplies the pressure P of the fuel gas passage 
22 and the oxidation gas passageway 24. 

[0053] Thus, in the fuel cell system 10 which oxidation gas is introduced into the fuel gas passage 22, 
and is in a shutdown condition, if directions of the start up of a fuel cell 20 are made, a control device 60 
will perform the start-up manipulation routine shown in drawin g 7 . If this routine is performed, first, 
CPU62 will open the fuel gas draining valve 33 and the oxidization gas draining valve 43 (step S500), 
will start operation of the fuel gas side suction pump 36 and the oxidization gas side suction pump 46 
(steps S500 and S510), and will attract the oxidization gas in the fuel gas passage 22 and the oxidization 
gas passageway 24. Then, it waits for the pressure P detected by the pressure sensor 26 installed in the 
fuel gas passage 22 to become smaller than the set point Pset (steps S520 and S530), and the fuel gas 
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draining valve 33 and the oxidization gas draining valve 43 are closed (step S540), And operation of the 
fuel gas side suction pump 36 and the oxidation gas side suction pump 46 is suspended (step S550), and 
the fuel gas side change-over bulb 34 and the oxidation gas side change-over bulb 44 are switched so 
that it may connect with the fuel gas exhaust and the oxidation gas exhaust which the fuel gas passage 
22 and the oxidation gas passageway 24 do not illustrate (step S560). 

[0054] Next, the fuel gas supply bulb 31 and the oxidization gas supply bulb 41 are opened (step S570), 
and fuel gas and oxidization gas are introduced into the fuel gas passage 22 and the oxidization gas 
passageway 24 from which the pressure serves as the set point Pset. And the fuel gas draining valve 33 
and the oxidization gas draining valve 43 are opened (step S580), a fuel cell 20 is changed into a steady 
operation condition, the load to a fuel cell 20 is started (step S590), and this routine is ended. 
[0055] Fuel cell system lOA of the 2nd example also processes at the time of abnormalities, when 
abnormalities occur in operation of a fuel cell 20. Processing replaces with processing (step S240 of a 
shutdown manipulation routine thru/or processing of S280 shown in drawing 4 ) of step S400 of a 
manipulation routine at the time of the abnormalities shown in drawin g 5 performed with the control 
device 60 of the fuel cell system 10 of the 1st example, and step S610 of an operation-control halt 
manipulation routine thru/or the processing of S670 shown in processing and drawin g 8 of steps S240 
and S250 of an operation manipulation routine shown in drawin g 4 performs at the time of this 
abnormality. Therefore, since it mentioned above about each processing, in the 2nd example, it omits 
about the flow chart which illustrates a manipulation routine at the time of abnormalities, and its detailed 
explanation. 

[0056] According to fuel cell system lOA of the 2nd example explained above, in the case of the 
shutdown of a fuel cell 20 Since oxidation gas is introduced into the fuel gas passage 22 and the 
oxidation gas passageway 24 after attracting fuel gas and oxidation gas with the fuel gas side suction 
pump 36 and the oxidation gas side suction pump 46 As compared with the case where the fuel gas and 
oxidation gas in the fuel gas passage 22 and the oxidation gas passageway 24 are permuted by inert gas, 
without using such a suction pump, a permutation can be completed in a short time and operation of a 
fuel cell 20 can be suspended completely. Since a fuel cell 20 stops completely for a short time, it is not 
necessary to establish the means for consuming the power outputted from a fuel cell 20 between them. 
Moreover, the non-wanting high voltage does not occur between the output terminals of a fuel cell 20. 
Furthermore, since oxidation gas (air) is introduced into both the fuel gas passage 22 and the oxidation 
gas passageway 24 in the case of the shutdown of a fuel cell 20, a fuel cell 20 can be stopped in the very 
stable condition. 

[0057] According to fuel cell system lOA of an example, in moreover, the case of the start up of a fuel 
cell 20 Since fuel gas and oxidation gas are introduced into the fuel gas passage 22 and the oxidation gas 
passageway 24 after attracting oxidation gas with the fuel gas side suction pump 36 and the oxidation 
gas side suction pump 46 Operation of a fuel cell 20 can be started in a short time as compared with the 
case where the inert gas in the fuel gas passage 22 and the oxidation gas passageway 24 is permuted by 
fuel gas and oxidation gas, without using such a suction pump. 

[0058] In addition, in the example, since it is good if electrochemical reaction is not performed within a 
fuel cell 20 although oxidation gas was introduced into both the fuel gas passage 22 and the oxidation 
gas passageway 24 in case operation of a fuel cell 20 is suspended, neither the configuration which 
introduces fuel gas into both the fuel gas passage 22 and the oxidation gas passageway 24, nor the 
configuration which introduces other gas (for example, inert gas, such as nitrogen etc.) also interferes. 
[0059] Although the example of this invention was explained above, things of this invention which can 
be carried out in the mode which becomes various within limits which do not deviate from the summary 
of this invention, such as a configuration which is not limited to such an example at all and used for the 
operation control of a phosphoric acid fuel cell, are natural. 
[0060] 

[Effect of the Invention] Since the fuel which remains in a fuel cell with a fuel suction means is attracted 
according to the control device of the 1st fiiel cell of this invention as explained above, as compared 
with the case where the fuel in a fuel cell is permuted by inert gas, such as nitrogen, operation of a fuel 
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cell can be suspended extremely completely in a short time. For this reason, it is not necessary to 
establish a means to consume the power which will be outputted from a fuel cell by the time a fuel cell 
stops completely. 

[0061] Since the fuel attracted from the fuel cell by the fuel suction means is bumed according to the 
control device of the fuel cell equipped with the fuel combustion means, the outflow from the system of 
a fuel can be prevented completely. 

[0062] Since the fuels attracted from the fuel cell by the fuel suction means are collected according to 
the control device of the fiiel cell equipped with the fuel recovery means, it can consider as the fuel cell 
which utihzes a resource effectively. 

[0063] According to the control device of the fuel cell equipped with the gas-charging means, since it 
fills up with the gas for pressure regulation in a fuel cell with a gas-charging means, the fuel cell under 
shutdown can be changed into the condition of having been stabilized extremely, 

[0064] According to the control device of the 2nd fuel cell of this invention, since supply of the fuel to a 
fiiel cell is performed with suction of the gas for pressure regulation in the fuel cell by the gas suction 
means, operation of a fuel cell can be started in a short time. From the first, since it fills up with the gas 
for pressure regulation in the fuel cell during the halt of operation of a fuel cell, a fuel cell can be 
changed into the condition of having been stabilized extremely. 

[0065] In the control device of the 1st fuel cell of this invention, or the control device of the 2nd fiiel 
cell, if an anode fuel or a cathode fuel is used for the gas for pressure regulation, since it is not necessary 
to prepare separately the storage container for the gas for pressure regulation, the control device of a fuel 
cell can be miniaturized. 

[0066] Since according to the control device of the 3rd fuel cell of this invention a fuel is attracted from 
a fuel cell with a halt of supply of the fiiel to a fuel cell when a malfunction detection means detects 
abnormalities, operation of a fuel cell can be suspended completely in a short time. Consequently, where 
abnormalities are detected, since a fuel cell is not operated for a long time, it can consider as the control 
device of a fuel cell with high safety. 

[0067] Moreover, in the control device of the 3rd fuel cell, after attracting a fuel for an abnormality 
tense means from a fuel cell, and avoiding the thing which supplies a fuel to a fuel cell again, then 
abnormalities, operation of a fuel cell can be re-started in a short time. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of tJiis -translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the block diagram showing the outline of the fuel cell system 10 equipped with the 
control device of the fuel cell which is one example of this invention. 

[Drawin g 2] It is the block diagram showing the electric configuration of the control system centering on 
a control device 60. 

[Drawin g 3] It is the flow chart which illustrates the start-up manipulation routine performed by CPU62 
of a control device 60. 

[Drawin g 4] It is the flow chart which illustrates the shutdown manipulation routine performed by 
CPU62 of a control device 60. 

[Drawdn g 5] It is the flow chart which illustrates a manipulation routine at the time of the abnormalities 
performed by CPU62 of a control device 60. 

[Drawing 6] It is the block diagram showing a part of configuration of fuel cell system lOA of the 2nd 
example of this invention. 

[Drawin g 7] It is the flow chart which illustrates the start-up manipulation routine performed by CPU62 
of the control device 60 of the 2nd example. 

[Drawin g 8] It is the flow chart which illustrates the shutdown manipulation routine performed by 

CPU62 of the control device 60 of the 2nd example. 

[Description of Notations] 

10 lOA — Fuel cell system 

20 Fuel cell 

22 — Fuel gas passage 

24 — Oxidation gas passageway 

26 — Pressure sensor 

28 — Hydrogen concentration sensor 

30 — Fuel gas delivery pipe 

31— Fuel gas supply bulb 

32 — Fuel gas discharge pipe 

33 — Fuel gas draining valve 

34 — Fuel gas side change-over bulb 

35 — Fuel gas side suction pipe 

36 — Fuel gas side suction pump 

37 — Fuel gas processor 

40 — Oxidation gas supply pipe 

41 -- Oxidization gas supply bulb 

42 — Oxidation gas discharge pipe 

43 ~ Oxidization gas draining valve 

44 — Oxidization gas side change-over bulb 

45 — Oxidation gas side suction pipe 
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46 — Oxidation gas side suction pump 

47 — Oxidation gas treatment equipment 

31 A, 33 A, 34A, 41 A, 43 A, 44A - Actuator 
60 — Control unit 
62 - CPU 
64 - ROM 
66 -RAM 

68 — Input interface circuitry 

70 — Output interface circuitry 

72 ~ Power circuit 

80 — Communication bulb 

80A -- Actuator 

82 — Communication pipe 



[Translation done.] 
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1#raK6 1 -3236 2^^^#) . C©J?g-C«, 

if4mrtecc:FiSi4*';^^agAi/. (^g|5(c?tigL-r(,i.sj8S*4 

-c«. j^i^4m^fe©Hl;^^-f•(cpaKs^r/^L--cs^^^**^s 

tISn-CfcO. j|!!S*4«?l!!©3lfe©<?Jh©tK, ME3g*ia 

ur. jt^*4m?ife©rtSPK:3tj«SbriiS««*4*^tt*'x 
r^^ccg^-r -s * -c{c«R?4ai?ife>!pe) m^j s 
r^su, i^?4m?fe©m;^ja^ra{c#^a©sfS)E*s^5fe 
■rs©«rP^±Lrt»s. 

[0004] 

^{cff ±5 -e^ C i As-Clr J&:t» i C » ^ WIS*** o /c. M 
*4-C3ftiS U r t ^ S«!$if4mrftK::Fr£tt:^' :^ AT S t . 
:RS14:*;;< iJ^mstg^f . Mf4m?te©rta5*^ 

*>e.-c*s.- *fc. c©jiisf4Sffe©s^{aii®t?«. 



(3) 
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rsvmth-r •& c i *i-c # t » <t i ^ ^ p.giiA5 ^ -> t 
[0 00 5] ^mmommwMojmummmt. c ^ 

CO 00 6 ] 

[000 7] c cr. m^m 1 ©jgi*4m?ife©ate$ij®$i 

[0 00 8] *:J^W©II2 ©j^*ifm?fe©aiS$lJfflI^g 

x-^^x. HqiBj^*4^rik©jll^*ff±-r^^. Igj»4m 
?ife'^©jKi*4©«l&*<?±-r 5 <!:^^«:Sj|!!SI4«?fe6ciKJii 

©«i^©l?±«r)»l^-r-SraJSB#S(lfflI^©<i:*«i^/tC i 

[ 0 0 0 9 ] c c-c., B5iam 1 ©*«sf4m?fe©«itoft)Jiai^ . 
Hs fciJMiamE ©tssm?fe©aiK$)Jffl)iigK:*3i,»-c . 

*4-c*^«fiSi-rs c i *>-c# So 

[0010] *:^?g©»3 ©M*4®fe©ffife*iJta)i^g 

fmwmmn^mmt^mmmmoMwmmm. so 
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■cAor. H!risi^*4fi?t6'^©Ml4©«*&?rf?±-r-sM*4 

1?±#©i , Huiajg«f4m?ftA>P.jiS5*4^®?|-r •Sj^J4PR?l 

r. B?)iaM*4m?i6'N©M^iKD«j&©f»±K:(*-:.rKji^*4 
[0 0 1 1 ] ccr. Hsriam3©M*4m?fe©jilK*iJfiii« 

gJCfct^r. MfB^mB#*iJ®^l3«. B«fa«5l4"R?l#S 

k: J: 0 Bijiajii»4m?fej5^ 6^if4?rii? I b fcf^, Bufej^f4<? 
±#©K:|gi!)fi-^* UB:^ 6 r Kj^*4m?&'^©*«l4©fltif& 

B?ia^3©M*4m?ft©aK*iJtis?S{c*jt»t:. m 
iaj^*4{i, :^mtmmx$>*), mmm-^^Hi^mit. m 
ieie*m?fe©^»MKF«3©*«<&t^iai-r-5.*s-b>i^ 
f * 4 i -r .s c i -c * s . 

[0012] 

u X , «$*4m?te'N<Dj«$i|i4©«t|&©#±(cf* o -cjgsmrfe 

>!>>6Mif4^®§|-rS. 

[ 0 0 1 3 ] c c-e. jt!sst4«s«E^s*«A/c^ 1 amm 
^m^fcm 1 (DimmmoMmiumma, *«*4Ihiir^ 

». *'^3t«#S*sMf4S?feccji:t)IHilfflX/;5^*^« 
L-c, j^f4®?l^©ccj;SMif4mrfeA>p>©M*4©®?l«: 
[0014] *^H^©»2©M*4^?fe©«fe*ijiap$gg 

Mif4m?l!j'^©j^*4©«*&*f#ih^ S t i^icmmmmicK 

m?fe©aiE*§3*&-rs^. :<fxtR?i#s*sj;<>'<?±B#M 

a^@fc^8&fi-^&ttJ:^ur. j8Sls4m?fe3!)^6BE;'jsS^ffl 
I -r S «cf* o -C«S*4«nfe'^©«^©«*&©(?± 

[0015] *^H^©m3©j^f4m?fe©SlK*lliS)J|g 

4. j8St4!R?l*S«M*4m?l!!*>e.M?4*iR?ll/. SSift 

a*@«j^m?ife©M:«;*«iHi-rs. m-Bmpm^wi 



C4) 
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[0016] 

m>im^sim^tcmnmmiy:^f-A i ocDStus^n^-r 

10». ^)jtiKf4*'xifi©7k«i^^$W 

tj: -y r^m-r 2 o t , «»4m?ife 2 0 6j^,i4 
*j<fc CK®!{t If -5.i^M«^;^ffliM? 1^ > :7- 3 

e*jJ:i>Wt:*/;=^fflim?|.-i<>7'4 6t. j|«**4:y:^PJ®9l 

if^^ammMA it. mmmiz ooae^Mtm-rs**] 

[0017] j8Sf4li?fe2 0«. HttS?^Mji^.*4^?&-C 

■5). j^*4^?tfe2 0K». &mmmicmntf:^.toj:zmit 
ooDii-iptcgfffi-rsPtHSEKi^ij^^sn-ci^i. 01 

cc{i. M*4^ilfe2 0 6cmsnfc***4;yx*jJ:j>*Sf<t*' 

Sn/t«!5f4:«/>^*i<tiyfKfl::^X©ffl8g<!:*»i*r«S:6«J 30 

tcjK*4;'/xiiggS2 2*jj;j>*M'fb*^X^gg2 4tLX9ikL 
tc. C ^ Lfcji!K*4**X{jg3S2 2 {C«. j^*'Xj^JS2 2 
l^©JI::^P?r«ia-rSEE*H2>-y-2 6ifim&StiXid 
0, K{b*'XjS£882 4K«. Kfb:</>!.2t882 4rt©*m 

?eacH*feitii-rs*^s-b>t>-2 s^mm^ti-ci,^ 

-5. C©(E;^-fe>-!f2 6*Jj;0'7k^aH2>-!J-2 8». 

[0018] m^mmz o<omn:^':^m^2 zisjaz^m 

7*3 0 *sJ;(y'Wb*';^e^*&-'>''C •7'4 0 li, 
msn-ct**. Lfc*Jo-c. j^m?fe2 0K:«. mm 
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2 0 {Ctt*&-r ^ XT 3 > 7" U -if^Aite^-r -s. 

[0019] C<Dj8Sf4:*/X«J&-'W ^3 0 *jJ:OWb*' 
X«l&-'xW7'4 0C!)j|«Sf4S?fe2 0i©fi&Kf=tia«:«. M 
*4*'x*j j:0'^{b*'x©Mif4«?fe 2 0 --©fitj&fc J:0*« 
*&©f#±*tf ^PaE3^-C4>Si8S*4*'x«JS>'N-ju^3 1 
*jJ:c;^{t*';^efe^/<ii':/4 i *3aWlS*xrti-&. 

[002 0 ] j^.*4m?&2 0©mf4*';=^^2 2*sJ:0'®t 
{b*'xffiK2 4©fte3g«. j8Si^*';^gftt|vw :7"3 2*jJ: 
cXK{b^:^gFa>'>V^4 2K:«iK3<ir*s«j, {:©M« 
ij:^mm'Uy3 2 *jJ:0-K{b*'xgFffi''W :?"4 2«. 
S.T^LiSC^j8$*4:<7;^SFtB^|gfccfcD'-]K<b/7;^gtffiS^gK: 

«i^3ti-cc»^. b/c*ior. i(^$4m?fe2 o*i6PtH5 

tiSjB^:tfx*iJ;om{b:^'x©gF^'x». *8*4^>^gFW 
>'>V 7-3 2 *}J:0-m{b*fXgFa>'W 7-4 2 */M^rjt?^*4 
*'xgFHl^S*j<t{>'^fb*'xgFHl^glcjM6ns. C C 
■c. «Sif4:</:^SFmJISiU-C». m«> *SJc:©:*3R 

[0 02 1 ] C<Dmn*f:^mtii^-<'C:^3 2*sJ:Vfmit^ 
xPtt/M 7'4 2©j^,m?i62 0 i©^^f^i5«:{i, pg 
&1#-C*-5,j^f4*'XgFa^v;U-/3 3 *Jj;0-^fb*'xPlli 
/^'J^>^4 3*s^@^n-c*jf3. ^©T»I(c»> i^f4;</ 
XfflilWgi>'«;l/:/3 4*jJ:0*Kfb:yx(il^/<;Ur^4 4*5 
IS:gSnrC»-S„ C©j^*4:'/Xffi(W^/>';U7'3 4*jJ:!>' 
K^b*'Xilj^^^^-;^:/4 4*i6«. j^*4:*fXffliM?|-'N--f 
:/3 5*jJ:CKK{b//XPJiR?P<-<^4 5*s»«ri/r*j 
0. j8«*4*'XffliM?|^NV:7"3 5*^J;i>'®!^b:^XfflIM?|>'^• 
'f•7•45^ca. mni:f:^mm\4i>Zf36. mit:f^y^m 
iR?|;f<>y4 6 *jJ:U'««f4:</X«i8itlg3 7 . K{b:</X 

Ma^S4 7*5-e*i-eni^'j-xtcg:g3nrt^-s„ l 

tci)i-oX, *«^4;yx^iJ^^>'^•;^:?•3 4*3j:C>'^{b:^/xfSiJ 
W^-'>vp7'4 4K:J:0. j^.f4mrfe2 0ia^nbiO:i-^jl!R*4 

*-xpffliga*j<i:cflKfb//x»ffiiia<!:©«i^<t. mt 

mm2 0 <i:jK5f4*'XffliJ»R?l4<>7*3 6*34;C>'^{b:^*xm 
«i?l-i<>:?'4 6 t©S^i€r^»3^^.5C <b*i-C#.2., 
[0022] C ^ L,/cPitt*&/<;U:/3 1.41 
PayC;l/-/3 3. 4 3(c», #P§B3''^'J^::^*lg!l^|■r■5r 
i'^^AJ^-^fS 1 A. 4\ KisXZ>ri'^:>.3.-^3 3 
A. 4 3A*i36ig:$<a-C(,>S. Mt^JgS-'-?^I/:/3 
4. 44lc». SW^>'<;l':/*|gtt-rSTi'^*x-5f 
3 4 A, 4 4A*5a£i9:3nrC»S, C©ST^^aX- 
if31A. 33A. 34A, 4 1 A. 43A. 44A 

». $fjffli«g6 0(cS^$#ar*5 0, $ilffliSIS6 OKJ: 
0|giij$ll®2tl^). Sfc. M!f4*'XflPM?|;J<>7-3 6*J 
J:afS{{b:</XffliJBR?|;}<>7-4 6 ^SlJffll^gS 0 (cSiK^ 
tixis*}. $Qfai^a6 0(cj:i}ffiSb$q{SlSn%. 



[0 02 3] imtf:^!tmms3 1 «. a±fm=&mm 
n^mxr^^mmxmi (.m^ii. =i>7-u v-y-^) 

[ 0 0 2 4 } ^ 2 w. 6 0 ^^'(j-t i>tdmm 

•yt>mv$>i>, mmmmeou. 0^-r^<i:^(c. v-r 
p 3 > f A - a? * tfi.cx i s ^avumiuss <t l r 

■Cii!SI4X/:^ffliM5ljJ<>:?'3 6■?'S^^•;^:r©T^'9^*i- 

SCPU6 2. cpu6 2rssjiiSMffl*llff-rs© 

/CROM64, PID<CPU62 -CS-SvllStMffi^lItT 

AM6 6. BE:^H2>1t^2 6*jJ:yf*3gigS-b>1^2 8 3&> 
e.©t^ttfi-^* A:^-r ^. A;*? -f > f 7 X - ;=^lHls§ 6 8 . 
C P U 6 2 -CCD?SgCie«{cic:.D-C»4;</>^iiM? 7* 

3 6 . K{b//;^ffliM?|:i<>7-4 6 i6j:a&J^J\^-:f<DT i> 
* X- 5f 3 1 A^{c|gBi«^*a:t>TS a;^> > 7 

[002 5] ;xtc. c ^ b-c«RK3nfcj^*4^?te->;^f 
Al 0{c*il:f*«ms?fe2 0®a<gBg*SNF*iJ:C^ai£f^ 

iB^jwiftfptcotv-cittH^-re. 0 3«j^*4m?fe2 o®s 
iiiaj&B$«:*ijsii«g6 o-cii?f^n.safeg3*&*affl^i/- 

g^^^tsi^-r-S^D-^^-f- h. l34ti*Sf4mi1fe2 0© 

tcisb. *-r. MSf4m?ib2o*5^^aitet*i«ic*,sM*4m 
Hfeix;^ ^ A 1 0 ■:rimimm c ©^#a 4o 

[0 02 6] m^mmmic$>i>mmmMiy:^fA i o 
■c». imij^m&^'i)v:f3i. jlsl4;«/xgfa^^^•;^7'3 

4 3«, (,»-rn4igsi,>-cci.2>, ^tc. iimiJ:^min^f'^ 

;U:/3 4 *><fcO•K^t:^'XfflJ^gS>'^-J^7•4 4 B. 
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[ 0 0 2 7 ] C ^ b/c^S«lKt^im*-5ji^.ir4^?ifei^;^ 
1 0KSfSf?±©fg^**«c34a«)i. $l|t9li^S6 0 

B, S4tC7T^-r2^#±MaJU-9^>*lltf-r-5>. CO 

^i—g^^dsntfsnsi. *-r. cpu6 2«. m^m 

?fe2 0K:*f-r5*<5*f^±r-5 (;^7=-^.:?"S2 0 0) . 
Mt^r. CPU62B. mti^i^^v i.-T.m^i 

/i-b-Ci^t4:*/X#a&MVU:/3 l©Ti'5^*x-5r3 1 A 
*^J:o^^k:*/;^ett&>'^v^:/4 i©ri'^:xx-^4 1 A 
^c|gt^|fi^^al;'^brM^4:</x«t&v^-J^:7•3 i *jJ:o'K 
{b*'xei$&>'N-JL'r/4 l?rB5G-i> (;^T--y:7"S2 1 0) . 

7.^i:i:fm.Vc»7.ayim'^m2. 0'>v©fl«&*f?±TS. 
i^cfc. SP3H^^•;^:/3 1 , 4 1. 3 3. 4 3©g3Hig 
9b. «J»''^V^7■3 4. 4 4©W^|gtttjJ:Of?R?|7j<>:7' 
3 6 , 4 6.©IS«I»> ;^f=- -:»:^S 2 0 0«:*iW?>jKP4^ 
X«*&>'N-;l.V3 lfeiO•M^b:^fX«i^&/^V^7'4 l©^Ij) 

ti^siJc. CPU6 2*itii*'r>a»7:t-xi5iss7 0* 
:A-bt:S/<JU:?'K:ifet9:$ti/cri'9^3.x-^3 1 A. 3 

3A. 34A. 41A. 43A. 44A$ft:B«R^ld<> 
7-3 6, 4 6«:|iI&M^?:a;^-r^C <»:«:<!; Otf)^j:*Dn 
•5.©-C. JitT-CB^tcCPUe 2*5-'^•;^:/4gB< (KD 
*fctt?R?|!i<>:/3 6. 4 6©a«*|f*&-rS (i? 

±-r-s) ©i-^fciats-r-s. 

[0028] i)J«C. CPU62B. ji«S*4m?tb 2 0 ©«**4 

r. »4*';^fflim5l^>:?"3 6*Jcf:0'gE{b;*/xffliM?|r)< 
>:7'4.6©ailE*gg?^L (X7--:':7"S23 0) , M^tf 
Xfi£Sg2 2*jJ;i>-^{b*'X^2 4(C^??-r-5.j^*4:</:^ 
*jJ;0-K?^b*'x*®?|-r.2>. ®?l3n)t«Ki|s4:</^*JJ:0' 

K{b:^'';^B. it^,if4*':^*aaj|g3 7*i<fco'K<b:</;<tea 

(0 02 9];>:{C. CPU62«« A:^7-f >^7a:-;:^ 
0886 8 5:/M^-C)E;^»-b>-!*-2 6 «:<fc OMm§tl.5)«SSf4 
^;^iSaS2 2rt©EE:^P«:^*ji*^ -^7-S2 4 
0) . ^*jA^/<:IE^)P*ROM6 4K:^^^)fBfiLr*^ 
tifciaSfiiP s e t tim.-ti> ^^S 2 5 0 ) , 

ccr. s:^<iiPs e tB. «s*4**;<ffl>M?i7)<>-7'3 6 
*sJ:0''K{b*?:^fflffii?l^>:7*4 6 (cJ:Sj!iK)f4^;^*iJ:a'' 
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4. Sligfi«Jt?»> iSSEfiiP set *«5>Ffl£;^-e 1 0 k P 
a <h L//t„ 

[0 03 0] EE;'3PA5|S:SfiiP s e t tUKDt^CC^. 

*j<fcyqKfl:^;^^2 4©«SI4//:^*jiOfKfb^xA5Si lo 

pu6 2». ^^mf^^m^TLTctnmL. m[:^>^m 

m^<;U7-3 3tej:C>'^^b:</XgptB-'^VU7'4 3 5:HD (X 
7*S 2 6 0 ) . jS^.*4*';^iiM?l'-i<>7"3 6fcJ:C>'^ 

2 7 0). -eur. cpu62». Amom^thf&m 

^iJW^''^0^^4 4J&^«5^^r (Xf -;'7'S 2 8 0) . 

^2o<oiimtfy^ms2 2*sj:imit:ff:^m&2 a 
sj; m^ii^wi^mp set r-«fcne« 

[0 03 1 ] iXtC. C -5 L.rj^)f4m?te2 0 ©aiK*5f?± 

mnw±\mici)^w^wkiy:^7- 1 otcafe 
^n-si. CPU6 2«. 3;-r, jKS^^^*•:^«i^>'^v^:/3 

1 *J J:c;fM^fc:«/^e^l&''>*Ji':?'4 l «:ra< C^t^^tT'S l 30 
00) . a«ff±«sg«:*€.«?S*4Srf62 0©mf4*'xSE 
K2 2*Jj:0^{t:*/;=^S£8S2 4«. S-lJiJ^WCS-^P s e 
tCcffiy£*a-rt>-5*^6. «S*4*?x#^.'<;l/:?'3 1 *sJ:iyt 
®^b*'x«t&-'^•;^rr■4 1«:P§< c!:ii:^K:i^*4*'x*5j;0' 

[0 032 ] i^t^-C, C P U 6 2 «. Mf4**Xgfa>'<;U 

r^3 3*^J:D^^h//;^gfttl^^•J^:^4 3«^gag^ iT^y-vrf 

s 1 1 0 ) . >imw(ii2 0 *5£^ai«Ett.®«:-r-5. ^ u 40 

•C, *»f4^fte2 0(Cj!ff-r^*?5*g8>&L/r (X^v^S 

12 0) > *;l'-5^>«:*§7-r'2.. 

[0033] «»m?fe2 Odi^SaetWStCftii. *fl 

(«^^«, 1 0 m s e c«) CCjItf Sn^S, COJU 
-5^>-C«. CPU6 2». KfiA:^'3^-y 3.~xm^^ 
8 */Myr*^j5S-fe >-9- 2 8 {c J: »p ftiffi sn^Kfk** 

^ ilSSS 2 4 rt©*m?)iSC H L- 
igS 1%) itktSb, *^igSCH*5c©ag 
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[0 0 3 4 ] c©;^-9^>A5||^f^n■5<^:, cpu62 

«. ^-r. S4(C^0/t:«e<?±J!iS;l/-^>©X7^ v 
:7'S 2 0 0 /d:liL.;^7=- 7*S 2 6 0©«!iffi<i:la)— ©jaU 
?rtf^j:^ (Xr-y:7'S 3 0 0) „ tUf^'^o. «!?f4m?fe2 
0K:^t^^fl?5«rf?±L/. Mi^4:^/x«^&>'^•;^y3.1*JJ: 
0'Kfb//;^mi|i&'^Vuy4 1 *g8< i^tfc. jl«l45tf^fflilW 
^/N-JU:7'3 4 *j<fcOWt*';^liJWg^^>-Jb:/4 4 ^ 
■S. -eC-C. lKI*4;^';^e£SS2 2F«9©E:^jP*i|9:^«iPs 
e t J:0/h3<«r-5*-C. W^i}7.mit2 2MiiXm.Vc 

ni3:^{i^mn\4<>y3 6*ij:j>'^fb*'xfflij®?(;i<>-7-4 

64CJ;tJ®?|G. -e-©f*. jgS^s^:^;^gf^l>'^';^:7'3 3*jJ; 
0*K{b«';^gfHi^f.'l':/4 3 *K D 
[0 0 3 5 ] g|t,>-C. CPU62W, j^f4;^''X^t&/>-JU 
:/3 l*J<fci>'®E^b*'x#t|&y^*;^:/4 1 *P8# C^^^vy' 
S 3 1 0 ) . i!mif:^ym2 2isJ:Zmit:»:^m&2 4 

>4f7x-;^@K6 8*/M/-C;?k»iSa-b>-!^-2 SfcJ: 
«3«^a3n-5.7km6g]SCH*R-^ji,?> (:^^->:?'S3 2 
0) . ^*ji^;ri:*^^lSCH?^S:^^iCH s e t iib 
f5-r-S> (Xt-^»7'S 3 3 0 ) . CC-C. g:^filCHse 

t ». «$if4^?fe 2 0 *iE«tcsiE-r s c t i)i-^mf3:mit 

ii7.mk2 4rt©*#igSCH©fiAffl*-5C»ttS;*:fii 
j:»)/h3):cfii<tL/-rs9:S$n5fe©-c*«). ISte^-cw 
i%KS:SL//ci. 

[0 0 3 6] Ltcifi-:>X, *3RtgKC Hdi^^fflCH s 

e t J:0/h3<.^i#«. MmiimiSSnfcifiJBTL.. 
*4:«/XflPm?l^>7-3 6*i<fcO'BE{b:«/XffllJ®||4^>7-4 
6*f^±0r (>^5"-?r/S 340) , Mi|!4:tf;5^Sfl±l''<.'l' 
r^'S 3*>-J:OWb*'xgfal/^V^:/4 3^:ga< (^f ^y 
S3 5 0) „ ^L-C. «$^4:^/X^IlJ^^/^V^:/3 4 4sJ;0* 
®!{b**XPJ^^>'N-;W:;/'4 4 *WO^pL ^^S 3 6 

0 ) . mmmm2 o «:^satet«s8i l.. M<4«?ife2 o 

K:>(=f-r-Sft#?rgg*&L/-C (X7"-:;7-S 3 7 0) . 

1 0 5r^s*«im-r-2>H«©tfc^4cR-r. 

[0 03 7]— 5?. :^.7^yyS3 30V7kmiS&CHifi 
mMmCH s e t«±©<!:^«:«. MS*i|Hli@?4T.t: 
^ct^iflBfC-r. «S^4^;=^S«&''^'^^7'3 i *sJ:o'B!{b;*/ 
;^««&>'<;U:/4 (xf-^'rP'SSSO) . 

Xgp^i^^•J^:7•3 3*^J;!>•K'fb:^;^gfUJ^^Ol.7•4 3 

(^f--^7*S3 90) . -et/r. 04©jl|£f?±i!!iSJU 
- > © 7' S 2 4 0 I » 1/ X ^ -V S 2 8 0 i 1^ 

-©^Kla. ■r^c*3^j^if4®ffe2 o©aiite?:^^{cflt±3 

■lt-5S!ia*Jltf Lt: (J^7=--:'7"S4 0 0) . 

[0038] kiimm i/fcii«t«©*»m»fei'X^A i 



C7) 

U 

o«:j:n«, mnmm2o<Dm^f¥ib(D^. iimti:^m 

[0039] ^/c. *!St4^rfe2 0©aK=&ilte-rSBg. 
1SKicmctitcimtf^^9S2 2*sJ:zm{tii:^^2 

8SSS2 2feJ:0'^fb*fXijSiEg2 4 WC^?®Uri».5,^?§ 
* j^f4*'x*j J; uf^fb**;< rg^-r -SiS^fctb L 

[0 040] 3 ^momMMmiy^^r-J^ 1 0 iC 
882 2isJ:zmiti3XmS2 4fHamUi^:^ioJ;:imit 

:^:^=S:mf^micxtitSi^-cmnmm2 ooas^niate 

*^(C. K{b:*/;^SfeS82 4rtcD*^/ggCH$rfeiail/-C 

g^*5|o]jg 3 n-cc^ -s, A^^siis L . mmmm 2 0 

f4m?fe2o©jif£*ff±-r-s©-c. ®«&r<istt©ist» 

[0 04 1 ] */c. *iS^oM*4m?tev;^7-A 1 OtCj; 
®?IOfc»W#;^*i<fccfKfb:«/;^cciiatrs*m 30 

immmt?>o:>^. immm'^:^fj^ 1 o*^6Pijiitt© 

[0 042] mmmvit, j8S*4:*/Xfi£882 2 teiOWb 

#:^SS8S2 4rt(cj«#^^igSif4*';^*sJ:o*S?{b^x<&® 
?|-r«^. igSf4*'x«5gS2 2«:i9:gsnA:BE:*j42>1*-2 
6 «: J: <3 ^tt 3 n/cBE;^ P P s e t J: •) /h3 < 

882 4K:E;^>-fe>-9-i&taSl.. C<DK^-b>1f-icm-^i.^ 40 
rii? Htlf'P©it?T«r*fJ»r-r SfilfiS-?>. j^,^:<7 XPM? | .-i< 
>7-3 6 *s<tO'Kfb*'X(9M?|--J<>7"4 6 (Dmm^J^m 
Lt:*i6jKS*4^;^SK!S2 2|^g©)E:f5P*i^fiiP set 
J:«3/h3<>:t-2>S-C©B$r^?:^*3?Ar*J#. Mf4;^;^ 
ffliJ5R?l'J<>:7'3 6 te«fcC>'K{b;</;^fflll®?|!i<>7*4 6©a 

b r *i ^"^ifomtbtcmwi s /cK^njM±©^igi 

[0043] ntfepd-cii. i8s?4mrtfe2 o©aisi?±© 
IS. «^*f:3i«t&^<;i':^3 1 J:c;^^b:t/;^«*&>'^•;^^ so 
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*>:/3 6*sJ:0'S!'fb:*/XfflfM?|ii<>7'4 6{cj;5®?l 
*Paj>SL//c*s (Xf y^'S 2 1 OJSt^OS 2 3 0 ) . c 
n6©atlfP5rlSlB#CCtf^C'5^«, fJ^cJ^fe, m^ii:^^^ 
1^j^)Vzf2i l*iJ:0'^^b**;^fltit&''^'J^:/4 l^KD^SStl 

3 6 4jJ:om{b;*/:^ffliJK?l>J<>^4 6 icJ:*)m\=&mith 
TSl&fPi ^I^^Ktf ^c^«^i 1/-C fc^ USt^ftt^ 

[0 044] ^SS«»I-C«> j^^:^f XfliJ®? I 7" 3 5 *J 
J;J>*g?{b:</;^ffliM?l-''{-<7-4 5{C*!S*4*';^*ttS^g3 7 
fcJ:U^fb:«/:?i«lS$|g4 7*S:Wfc355. ^{b;f7XffliJ® 

^uuvA 5icmti^^!e^mmm.4 1 ^m^t^\.^m^. 

;^jJSK2 2 3&>6K{fc:^/;^aE882 4«:Sja-r«*3^3!)SS««) 

-resa-c. 5!iffl©.i:>^5!»sAd:(,^ci*g-r-s, sfc, jijs 

4 7 ^mu*f:^mm\^>:^3 6 isJ:imii.*f:^mm.^\ 

7*3 6*sJ;:zmit:»:^m'&^\^>>y^4 6©±MJ{C|S:S 

[0 04 5] mmmvit. M*4:'/XffliM?|d<>7'3 6fc 
J:0'Sfft:*fXfflim?|^>:7-4 6 -CAR?! L/ci^f4;^'x*i J: 

vmit:^:^immij:^!imms3 7is^^mittf:^mm 

m&4 7icJ:>)mmmOtci)K ?5c®g«cJ:»J^^f^- 
;U3!r'e,*SS^;^*^(iS3-&rM*4S?tk2 o©M*4*'^i 
L-cfflCiSJ^*4®fei^;^7-A©JS^, M*4*';^ffliJ®?|ji< 
> :r 3 6 *i J: CJfKf b*';^PJ»? I > 4 6 -CiR9 1 L 

f4;yxfc J; O-^{b:<fX^&ei(Hg©2l5f?±B$0c?^WS{iJ 

MS©a^4>i9±3i±Si£:>g*i*o. eJcMSfflijKgiff-r 

;i-S!if>^*^6})nf^^''N*-:^-*^<i^6*ari»^©t?. C 
<omfm'<~±--l,c. jt^f4*'xfflim§|^>:?'3 6*iJ;CX 
K<t:</;^i!l5R?|jJ<>::^4 6 {CJ: i5®?l3tifcj8m#;!^4B 

j:o'K<b*';^«r««&br. ^msmiicmur^^mif:^ 
^ ummt-rtut, mnif:^Kmm& 3 7 fc jrcm^b:*/ 

XMaSg4 7 Ci*i-C|t. ax h5r{gjgTt^ 

itt{c#;^-^-;^^b^ia^c<tA5-c#.S. Sfc. t»l4;*/ 
:^«ftatlS3 7 {cf^x.-cj^.*4;t7;^lliR^*g;g-r.5tS 
fi£tS?®-CS>.2,, M*4;«/x|5IiR^g<i: Lr«. 7k^^!» 
iSpJ#Mnc*5g«R)g^^«:ilXJW U /c**«Ril^# if > if *i 
c©J:^K:M*4:</x|iIiRg^g*^t-ntf. IhUR 
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[0046 ] m^MMVit, im:^':^m.^2 2 is<t:zmib 

imi^:^WLm 2icmw-r^mmi3:^(D^imui}:^B\ 
®?i#>y3 6«:j:o®gi-rs«tRK> im*f:^mfRn\^ 

a>;h^mitii7.mim\^-:y:^4 6 tcj: OK^ITS^fiSt 

[0047 ] ;^tc. :ifi¥m<Dm2(Dmmmi<c-o{.^xmm 

l£4iJi3P^S*«t^A:jg*f4^?te->;^T-A l 0 A©«^©- 

7" A 1 0 A 0^K-r S <fc -5 «: . m 1 JI«SM®i^!f4m?fe 
UT-T-J^l 0<k|^-cD«fiK«c, j^^4*'X«i(!&>'^';^:7'3 1 
*Jj:0£K^fc:</>^m^>VUy4 l©T?jfElW-CjlKf4**;^«*& 20 
/<-/-7'3 0 <!:K{b;^fxey&-'^V:7•4 0 i^iglS-T ■SiS*& 

*-5.a*l^<;W-7'8 0=&t9:l^r«fi£3ti.S. b/c*s-^T. 

j^*4mr&i^;=!.7-A 1 0 A©^^©^:^» 1 *SfeCT©j^*4 
S?lbi'X7-A 1 0 ilsl— O^fiStcoc^-CtipJ— ©lf#«r 

[0048] m2SI«StR|(Dj|!S|54S?lfe'>;^^A 1 0 A©ji 

^S>'^•^'7■8 2{cS:tf 6nft:iSI&^<;i'-7'8 o«:«. iSi^/N' 
8 0 ST J. X- 8 0 A*i#S;S 

C©ri'^AX-ir8 OAtt. SIJ®Jgg6 0 30 

[0049] c ^ l/r^BSsnfcM*4®fe'>:^'f-A i o 

A©SlJSPilg6 0 -CI*. Mf4li?ft 2 0 ©SfeOPa*SB#te 
m2ID56««J-Cfc. ^^^^©^^©/cfetc. $ 

■r, ssa^tt^K * hmAnm 2 0 ©jii5(?±B#©s!j 
fmot^-ciftHjo. ■e©f*fc#±orti-5.M*4m?ife2 0 
©jifePB*&l^©«i<^{c-5(,»-cSi?8-r-5. Aj:*,. *S!sl4S?l!i 40 
iyX^M. 1 0 A©S^a^fai«. iif•§''^0^;/8 0*5^ 

i;-cc»s**K^tr»rll 1 SliS«^©j^m?fe->xf-A i o 
©s^aistt^iK-t?* 

[0 050] c ^ ^fcj^*4mttfe->;=^7-A 1 0 jKtm-^m 
$ig6o». 08fcs^-raite#±*!is^u-5^>=&iitf-r 

•5. C©Jb-^>Ai||tT3n-5<t, *-r. CPU 6 2 

S;U-5^>©;^7---'7'S2 0 0ia:t,»US2 5 0©Mffl<i; 
ISI— ©5!iffi*Slffr-5 (J^^f- 6 0 0 ) . -rj&to 50 
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.'^*J^■/3 1 *5J;^>m^b:'/;^e^>'^'^^:?'4 1 *ga< t^ic 

j^f4:^/;<^fJ^^>'^•;^7■3 4^<b:^'Xffl[JW^-'%';U7'4 4 

^•J^S, -e-ur. jl!fSif!4:«/;^SSEK2 2rt©E:^P*<a:;E 
fiiPse t J:0/h$<«fSS-C. j».^:*/XgS8g2 2*JJ: 
cm<b:</xiSK2 4 rttca#T-sM*4*'x*j J:iy-'®?{b*' 
:^*«S*4:</xflimg|7K>7'3 6 te J:o'B?ffc:«/;^fflim?|;K 
>7-4 6{CJ:t3?R?|-rS. 

[005 1 ] -eor. *8f4:V^^8S2 2l^©K;^P*si9: 
^ffiPs e t J:t)/h3<«c5<!:. CPU6 2». 
ju:/8 0fcJ;o•^^b:^x«^&>'^*;^7'4 i ^gac^r 

■:':7"S610, S620)> m^^>^^ 2 2 1> iO'ST 
{b*'XSS?S2 4(c^{t^;^?:«A^-5>. -?-L.-C. Tl# 

Miaf^^c (xt--^7's 6 3 0) . M^4*■;^gFm''^v^7'3 

3*iJ:CXK{b**XgFm''<Jl':/4 S^BJOS (;^7--v7'S 

6 4 0) o ccr-. ®^^b:^7x^^&>'^'J^:/4 i^^c^r?)^ 
e>T l»ig3a-r53!-C«!!E$4^:^Pm'<;br»'3 3*jJ:0'®! 
'(b:^/xPm'''f-'U:7'4 3?r^Cnc(,»©«, i^^*'Xzt?S2 
2iCS?ffc:*/:^*^^ASnfci#K:«. jKS*4:t/:^j3SaS2 2 

^b^;^ i^tfc^^^-r 4S«)-CiJ>fi©ji!S*45!/^ ^rMiNf:'/^ 

[005 2] ^©?g, c p u 6 2 «, mii^:^wm^\^- 

>:7'3 648J:CKK{t:«/;^ffM?|sJ<>7'4 6*ff±L (X 

7" .y 7"S 6 4 0 ) . T2^'mM^kiC (Xt" 7'S 6 6 

0) . »^8-'^•;^:?'8 0*iJ:yqK{b*';^«*&>'>-;u:?'4 1 * 
HO (Xf^-yT-se 7 0) . :*:JU-3=^>*i|i^T-rS. C 
C-C. m^i^:^mm^\^^>y'3 6*jJ:om^b^fXiiM?| 

5j<> •7*4 6 «:<?± L/ r js^ 6 T 2 #iSia-r s * ^ats^- 
^8 o*jJ:c>mfb^;^e»&>'<^i':7'4 i 4Gai;^cii©»> 

M*4:</;^0feSS2 2*5j;0'm{b;</XijfeS§2 4©E^P?r0 
^L^ct,^©fb)^'x«*&^gAs^.if&^SK{b;t^x©II;>3«: 
— ^3#-2>/cto-C*^>. Ltci^-:>-C. T2mi. m^:>3 

xiSK2 2fcJ:t;fK<b5tf:5^aEI»2 4©BE:^jP*K{b5?/;5^ 
miig*i«*&-r-sffi?fb;^7x©ii;^K:-a3 ■j±s©{C!£:> 

[0 05 3] C<DJ:'>lcmm0^mS2 2l,cmt:»:^ifi 

mA^ti-cim»±mmic$,^immm'^:^7~A i otc 

*J(-»r, jKSf4mvfe2 0©aifePa!*&©tg/T^*i^c3tiSi. 

*ijapiig6 0«. 07{cn^-raitgK*&«is^u-9^>«:3i 

^T•r-S„ 9^>A5||?f3n-5t. CPU6 2tt. t. 

4 3=?:mt C^T^'^ysSOO) . i8$if4*;^fflM?l^> 
:/3 6te<fco'^{b*'x(im?|4<>:7"4 6©aiei&P3ji&L 
T (X^ 7*S 5 0 0 , S 5 1 0 ) , M*4*'XijfegS2 2 
*sJ:0'®?<b:*/Xii£8S2 4(^©Klb:VX?r®git-.5. SJO 
jl!im*fxSSK2 2«ci9;a$nfcEE:^j-fe>i^2 Bfcj: 
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^n^X (;<7--;;:J'"S5 2 0. S53 0) . j^4*'Xgf 
3 6 fcJ:0'K{b*'XffliJ®?|?J<>-7-4 6<Dai£^ff±L 

*$J:0'K^t//;^ffliJW^''>'^U7'4 4*Wf5^^.5 (Xt--^ 

T'sseo) . 

[0 054] ^>:(C. Ji*4:^;X^if&/N-;uy3 1 iJ.tO'K^b 
:'/:^«*6''-<Jl':?'4 1 €:g§l^-C (Xf-.'^'S 5 7 0 ) . S. 
:^J*iS3^fllP s e t <tfeot:c»-5Jg*if4;tfXfiK?S2 2*jJ: 
O^K^b:*/:^^ 2 4 {Cj^i^:tfX*j JrOWb:*/ X ^^A-r 

al-'^■J^:/4 3<&Pac»-r (Xf- ;;7'S5 8 O ) , 

2 o*««a4Etfc'secu. «ms?fe2 OK:>PfrSfi?^* 
P§>&L/t: {;^^ v:/S5 9 0) . 2|s:-»U-9^>**^7-r 

[0055] m2|^«6«^©jS^flSffei^;3^f^A 1 0 A-r 
h , 2 0 CDMiStC S^*s^^ b i # SSB# 

/cM^B#^!ia;U-9^><DX-r--:>:^S4 0 0<DMa (04 
K7nL;^caiif?±MSiJl'-^>©:^-r y :7-s 2 4 O^ct,^ 
CS28 0(D^m) CCf^Cx.-C. 04K:iFL-/cate5ttaJl' 
-5^>(D;^^5'7'S2 4 0. S2 50<O!&m*sJ:im8 
l^ir:Lfcm&mf¥±!im)l'-'^ly<0^7'-y :7'S 6 1 0 
Ajrt^OS 6 7 0©*!!:a*?f!&:^ *)©-C*-S. L/fc*So 

[0056] fe(±5ftWl/fc»2||]teP!l©jl«$»4®lfei^;=^7^ 
Al 0AK:J;n«, iK^*4m?fe2 0©aef?jt©Rg. i^f4 
*';=^{il®?l^>:?*3 6*sJ;OWb:^/XffliM?|^>7-4 6 

■eMf4*';^*$J:i>'K<b*';=^^?R?l u/cf^tc. j^if4^;^d£ 
882 2teJ:c«»^b^;^a£8g2 4«:K<b//;^*^A^-5© 
r. C©J:-5^ctR?(^>7-*ffl(,^-rKj^,f4*';^^SS2 2 
fcJ;5>*®E^b:^/XiiSffi2 4rt©M*4*';^*Jj:i>*ffi^ft;^X€: 

7 1 , mnrnm 2 0 ©«iK*^^{cf?±-r c i *sr i 
*P4m?ife2o*i^B#r^-c^^«:f?±rs©r-> ^© 
ffl«:j8S*4S?ife2 0*»6ttl:^jSti*«3*rS©-rs/c*© 
^S?:^l:fS!£>S*^'i^j:l-^. */c, j^J4«?lfe2 0©ai;'J^ 
^=ffi|(c#P^M©i«1ilI*5|%^^^C 3f>(c. 
«(s4®fe2 0©ate<?ih©^, j^i^:</XifeSS2 2*Jiyf 
K{b:</;^ks82 4{C«. ^{CKfb^'X (^m) *i^A3 
n S ©-C . j^*4m?tfe 2 0 i:®isbX$imtj:iK1&Vf¥± b X 

[0057] */c. *ltW©«Kif4®fe'>:^f A 1 0 Ate 
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3i<>7"3 6*5j:0'SE{b**:^JSM?ld<>7*4 6-CSffb*'x 
^r^^lL-Jfcm. M*4*'XzfeK2 2*jJ:(y-'M^b:^'XS£K 
2 4 CC*8*4:</;^*jJ:0'K{b;*/:^«r^A^-5©t?. C©J: 

')tm^w^y y^m\^^-rK.mmj:^Tk^ 2 2 *j j: iy^fb 

2 4 rt©^r§14:^'x^)g?>4*'x*jd: oWb*'x 
fCgg|^4ti^tCl:bL-C. }SB#ra-CjKS«sf^?fe2 0©aife 

[0058] 3lig«ai-c». jg«*4m?fe2 0©aiK^ 
10 <^±-rs^. j^>*4**;^ife8S2 2*jcfcO'K{b*/;!^a£882 4 
©PI:&K:K{b**;5^^*AL/c*^. Mfr4m?ft2 ort-e^a 

«fiS-^^©fte©*'x ^^©:T^S14;<fx^) 
[0059] ti±:*:^?§©IIS6Bai«:oi,irift?§L/cAS. 

mrnni^, *^?i©si^*iaB»L&c^^rtcc*ic»-c. 

[0060] 

immnsk^ &Ltwmctc^ ^ {c*^?§©ii 1 ©«sf4 

®fe©aiSMiaiJ|gfcj:ntf. «!5I4K?I^SCCJ:D**»4 

m?fiF«9{c]ss-rsM*4?:«R?i-r-5.©-c. mm^^<Dm 

*4^^J^i^ci'©qR§14)</xccg^-r.S*l^{cl:bL-C. a 

*-csB#r4(cj^)f4m?ife©«fe*^^{c#±^-5 c 

c©fcJ?). M*4«?fe*5^^K:<f±-r-5*-c©M{c 

30 [006 1 ] Jii^4iiSS«i*l?*fi^/i:«S^«?l!!©jl?£$iJfflI 

[006 2] Wrmi^^^^m^tcmM^(k<DmMMm 
nfcfis*4*iiiiRt-^©-c> ■sm^'maci^miritmnm. 
[006 3] *'x^«#^g;&{i^/cj^i4m?ife©ai5*iriaj 

^g{Cj;tv«. :^X=(t«^i^{Cj;i3j^*4m?tfe(*9(ClK;^ 
40 Sffl;«/X*S5fiE«3n^.©-C. aS£ff±«f©ii«l4S?lfe%e 

[0064] :*:jf|§«©m2 ©j|«S*4m?&©«lK$lJSlIgg«: 
J:n«. :</XK5l#©«:J:*M«sffi?ftl^©)aE:*JiBIW:</ 

X ©®? I icff -cmwm?fi-^©)^.f4©«*&*^tf J^c -2. 

©■C. ^B#raK:tS?4m?fe©«lK?:P§J&t-.SCi*5-C# 
■5. *><tJ:»3, j^*4«?lfe©S3£©ff±tf«. *[|#4ll?lbrt 

[006 5] *^?§©® 1 ©jKf4m?lfe©fil£$lJffli|g* 

50 tas.m2<Dvmw^<DMwm^f'Cisi.^x. mtiwm 
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Stigma :^<DtcA<Dfffm§^%smmii i,-jmt^t£ 

[0 06 6] *^?gcD03<Dj^*4«?fe©«lto*IJ®$^§fC 

[ 0 0 6 7 ] */c. m3<Dmmm(ommMm^m.i<cis 

S-C^S. 20 

ims] *ijepj|g6o<DCPU6 2K:<t»)iitfsns« 
[04] sijffliisge o<DCPU6 2icj:05iitf§n^a 

[@5] *(I'iaiSIS6 0©CPU6 2«:J:»)^tfSnSS 
[0 6 } *^?«©ll2«fie!l©m»4m?te^'Xf-A 1 0 A 
[0 7] »2j|^e^©$ir(aii|g6 0©CPU6 2(CJ:«3 

[08 ] lg25^SS{?j©$fja)$|g6 0©CPU6 2(CJ:i3 



[1f-^©iftH^] 

10, 1 OA- -1^41 
2 0 •"j^.t4M?fe 
2 2 ■■■mmii:;^WtS& 
2 4 •^ft**:^dSK 
2 6 •••(i;'342>1f 

2 8 •••*5Rj*KH2>1>- 

3 0 •••*Rif4:y:^#tJ&>'^•-^'7• 
3 1 • ••j^*4*':5^Stt&-'<>l'^ 

3 3 •••j^*4*f;^gfa''^*-'l':?' 
3 4 •••Mt4*':^^ffJ^i^]^^^•;^:/ 
3 5H^f4:^:^pm?l^<'r:/ 
3 6 ■■■mAiJ:^mm\^-:y^ 

3 7 H^*4:^'XSaS^S 

4 0-m*'X^J&>'W^ 
4 1 -•K{t:^;^«l&-'>vi/:?' 
4 2-®<t*'Xgfa>'N'-1'7- 
4 3 •••Kft*'^gfa>'^VU^ 

4 4 ••M^k:*/;^^WW^fe/^•;^:^ 
4 5••■^^b:^'x^ilMgp^•-<:7• 
4 6-ej<b^;^ffl'J5R?ld<>7- 

4 7 •K{b:</;^*!HffiiSa 

3 1 A. 33A. 34A. 4 1 A. 43A. 44A-r 



mm&m 

CPU 

ROM 
RAM 



6 O- 

6 2" 
6 4 •• 
6 6 • 

6 8 •• 

7 0 ••• 
7 2-- 

8 0 " ai^/N-;u:r 

8 0 A "Ti7 9^*x-df 
8 2••aliK>'^•■Y7• 
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